Purpose The purpose of this study was to assess the educational needs in geriatric care among practicing and training eye care providers at a single academic institution, the Flaum Eye Institute, at the University of Rochester Medical Center. Methods Data were collected using a voluntary and anonymous electronic survey that was distributed to 35 training and practicing eye care providers. Results Of the 35 distributed surveys, 27 (77%) were returned. Respondents included 6 residents-in-training and 17 practicing providers, based on those who reported demographics. Overall, respondents reported that most of their patients were older than 65 years (mean, 66.4%). Notably, 63% of providers felt they received very little to no prior education in geriatric care. Only 46.4% reported having a moderate level of interest in geriatric issues. While respondents reported high confidence levels in many geriatric domains, they reported moderate to low confidence levels in several others, including conducting cognitive and functional assessments, assessing and reducing the risk for falls and driving accidents, recognizing depression, and understanding the roles of longterm care and home services, social supports, and geriatric rehabilitation. Differences were also observed in confidence levels between residents-in-training and practicing providers in several geriatric domains.
The proportion of older adults in the United States population is steadily rising due to longer life expectancies and demographics. [1] [2] [3] According to the 2010 census, older adults aged 65 years or older grew by 15.1% between 2000 and 2010, and by 12% in the preceding decade. In 2010, the older population was 40.3 million, representing 13% of the total U.S. population, and is projected to double to nearly 88.5 million by 2050. 1, 2, 4 Individuals older than 85 years have experienced the fastest growth between 2000 and 2010, with a documented increase of 29.9%, and will number 18.2 million individuals by the year 2050. 1, 2 In ophthalmology, older adults represent a substantial portion of the treated patient population. In 2000, 12.8% of the total number of medical office visits made by patients older than 65 was to their ophthalmologists, and this ranked second to visits made to their internists, which comprised 26% of total office visits. 3 In 2010, 54% of the total patient visits made to ophthalmologists were by individuals 65 years of age and older. 5 Vision loss is a leading cause of disability for individuals older than 60 years, with conditions such as refractive error, cataracts, glaucoma, and macular degeneration contributing most to visual disability and low vision in this population. 4, [6] [7] [8] [9] Potentially blinding conditions such as giant cell arteritis, nonarteritic anterior ischemic optic neuropathy, and cerebral strokes are also seen primarily in older adults. 8 According to 2010 data from the National Eye Institute, 25.66% of individuals 80 years and older suffered from low vision as compared with only 0.59% of patients between the ages of 55 and 59 years. 10 Although persons aged 80 years and older comprise only 7.7% of the U.S. population, a study by Congdon et al in 2000 showed that they accounted for 69% of observed cases of blindness in the United States. 11 Poor vision in the elderly population is associated with decreased overall health and function, impairment of activities of daily living and mobility, social isolation, increased risk of falls and hospitalizations, greater risks for illnesses such as dementia, depression, and anxiety, and higher mortality. 4, [6] [7] [8] [9] It is evident that the aging population is significantly affected by ocular pathology and low vision. 12 Older patients present with complex needs, and it is critical for eye care providers to be competent in specific geriatric care issues that impact vision care and rehabilitation in older adults. Given the projected dramatic increase in the older adult population in the United States, training and education in geriatric care will allow practicing eye care providers to tailor their medical approaches, effectively address unique issues faced by their older patients, and provide focused, highquality medical care for this vulnerable population. 3, 4, 6, 7 However, studies have demonstrated that gaps are present in the existing knowledge base in geriatric ophthalmology and identify a need to increase geriatric expertise in ophthalmology. 4, 6 We hypothesize that lack of training in the care of older adults is associated with lower perceived competency and confidence levels in recognizing and addressing key areas of older adult care among eye care providers. As such, the goal of this study was to understand perceived confidence and comfort of training and practicing eye care providers at a single academic center in attending to key areas of older adult care. We know of no prior studies in the literature evaluating self-reported competencies in geriatric care issues among eye care providers. Self-perceived competencies were assessed using an electronic survey. The obtained data were used to identify opportunities for geriatric education in ophthalmology to help eye care providers grow more aware to the needs of their older adult patients.
Methods

Survey Participants
Approval was sought and granted from the University of Rochester's Institutional Review Board for this study. Exemption for informed consent was granted. A voluntary and anonymous electronic survey was distributed to 35 eye care providers (attending eye care providers [n ¼ 23] and residents-in-training [n ¼ 12]) at the Flaum Eye Institute at the University of Rochester Medical Center. Answers from all completed surveys were stored in a secure Redcap electronic database and subsequently analyzed.
Development of the Survey
The survey (see supplementary Appendix 1 in the online version of this article) was developed by the authors of the study. A survey developed by the Reynold's foundation was adopted and competencies related to low-vision care outlined in the International Council of Ophthalmology's (ICO) Residency Curriculum were reviewed and incorporated into the survey. 13 Some questions were also adapted from a previously published study by Friedman et al. 14 The survey consisted of three sections: (1) background and interest in geriatrics, (2) clinical practice and teaching related to the care of older patients, and (3) participant demographic information. In the first section, participants were asked to provide information regarding their interest and prior training in geriatric care, as well as report the demographics of their older patient populations. In the second section, participants were asked to rate their levels of confidence in personally performing and applying 22 different clinical assessments in the older population and in providing collaborative care. Physicians rated their confidence levels on a 5-point Likert psychometric scale, ranging from 1 (low) to 5 (high). In the final section, participants were asked to provide their level of training, area of subspecialty, and additional demographic information, including age, gender, and race.
When analyzing results from the third section of the survey, data were stratified according to levels of confidence. Similar Likert responses were reported in summation as percentages to reflect global confidence levels for all clinical practices. Low confidence included options 1 and 2 and high confidence included options 4 and 5. Moderate confidence included only option 3 and was grouped separately. These results were first analyzed in aggregate and subsequently analyzed to compare confidence levels between residents-intraining and practicing providers.
Results
Of the 35 distributed surveys, 27 were returned (77%). The total number of respondents per question varied and questions not answered on an individual respondent's survey were excluded from the final data analysis. The number of surveys from which the data are extracted is denoted for all reported results.
Survey Respondents' Demographics
Survey respondents' demographic information is described in ►Table 1.
Patient Demographics and Prior Training in Geriatrics
Respondents reported that a mean of 53.1% of their treated patients over the past 2 years were between the ages of 65 and 79 years, while a mean of 13.3% of their patients were older than 80 years (n ¼ 26). Overall, respondents estimated that a mean of 66.4% of their patients were older than 65 years.
Notably, 63% of the respondents reported none (option 1) to very little (option 2) prior education in geriatrics (n ¼ 27). A total of 50% of surveyed residents reported having very little prior education (n ¼ 6) and 58.8% of practicing providers reported none to very little prior education in geriatrics (n ¼ 17).
When asked about levels of interest in geriatric issues as compared with issues of other age groups, 21.5% of respondents reported having little interest (options 1 and 2), 46.4% reported having moderate interest (option 3), and 32.1% reported having high interest (options 4 or 5) in geriatric issues (n ¼ 27). A total of 66.7% of residents reported high interest in geriatrics (n ¼ 6), while the majority of the practicing providers, 52.9%, reported having a moderate level of interest (n ¼ 17).
Of the 37% of respondents who reported having received prior education in geriatric care, some reported receiving training either through formal medical school lectures or during their geriatric, neurology, and rehabilitation medicine rotations, American Academy of Ophthalmology meeting lectures, or Masters education coursework. Others indicated receiving unique training grants or fellowships in geriatric care, receiving one-on-one mentorship with gerontologists, or working previously in hospice care where the majority of their patients were older than 65 years. Aside from attending lectures at academy meetings, none of the participants noted receiving formal training during residency.
Levels of Confidence in Clinical Assessments
Among the 22 clinical assessments in the survey, the majority of physicians had high confidence levels for 11 of the assessments (►Table 2). These assessments included identifying common causes of visual impairment in older adults, identifying associated comorbidities including delirium and depression, conducting preoperative assessments, describing the medical complications and psychological, emotional, and social challenges experienced by older adults with visual deficits, and facilitating collaborative care plans.
However, there were six clinical assessments with which the majority of participants felt considerably less confident (►Table 2). These assessments included conducting cognitive assessments of older adults, identifying polypharmacy, understanding implications of different insurance coverages for older adults, assessing social supports and living arrangements, and incorporating principles of geriatric rehabilitation.
Lastly, for the five remaining clinical assessments, the majority of survey respondents chose option 3, indicating that they had moderate confidence levels (►Table 2). These assessments included identifying and reducing the risks of driving accidents and falls, recognizing depression, conducting functional assessments, and understanding long-term services for older adults.
Self-reported confidence levels for the 22 clinical assessments were also compared between residents-in-training and practicing providers (►Table 3). Residents and practicing providers had similar confidence levels for many of the clinical assessments. However, residents felt less comfortable than providers in facilitating collaborative care, describing visionrelated quality-of-life measurements, identifying comorbidities impacting vision rehabilitation, conducting functional assessments, recognizing dementia and delirium, and incorporating principles of geriatric rehabilitation. Practicing providers, on the other hand, felt less comfortable than residents when assessing and reducing the risk for falls, accounting for cultural differences when making patient-care decisions, and understanding the role of long-term care services.
In the last 6 months, 90.9% of respondents had not made a referral to a geriatric specialist (n ¼ 22), and 40.9% had not made a referral to a practitioner in another area, such as 
Discussion
In light of the rapid rise in the older population and the comorbidities with which they present, it is more important for physicians to better understand the quality of life and health-related needs of this population. Given the high prevalence of visual impairment in this population, eye care providers need to provide tailored care toward their older patients. To achieve this, geriatric education for eye care providers is needed to ensure that the unique visual and health concerns of older adults are addressed. 3, 4, 6, 7 As such, the goal of this study was to understand perceived confidence and comfort of our eye care providers in attending to key areas of older adult care. We hypothesized that there are deficiencies in formal training and perceived confidence levels in recognizing and addressing key areas of older adult care among eye care providers. To our knowledge, this is the first study in the literature to look at self-assessments regarding geriatric care among eye care providers. In our study, an estimated mean of 66.4% of the patients treated by survey respondents were older than 65 years, which is consistent with 2010 Center for Disease Control data that noted that 54% of total patient visits made to ophthalmologists were by individuals older than 65 years. 11 Only 37% of respondents reported having received prior education in geriatric care, but percentages were slightly higher among practicing providers (58.8%) as compared with residents (50%). Respondents noted that the majority of their geriatric training was provided during undergraduate medical education and continued education meetings but not during residency training. While residents and practicing providers had similar confidence levels for most clinical assessments, there were several assessments for which residents reported lower confidence levels as compared with providers. Residents did, however, report a higher interest level in geriatric issues than practicing providers. Our results suggest that residency training can be an important time during which geriatric educational programs can be implemented given identified educational needs, high interest levels, and the paucity of formal geriatric education during this time.
Many studies highlighted the difficulties physicians faced when addressing the needs of elderly patients and the lack of emphasis on geriatric issues during training, and these led to the development of the hypothesis for this study. Surveybased studies by Cantor et al and Blumenthal et al found that most physicians in various specialties who were early in their practicing careers felt that their training in medical school and residency had effectively prepared them to manage most of the common conditions they would encounter in their respective clinical practices. 15, 16 In our study, we found that many of our surveyed eye care providers, at varying levels of training, felt confident in diagnosing and managing common visual conditions among older patients as well as identifying the medical, emotional and psychological sequelae of these conditions. On the other hand, the studies by Cantor et al and Blumenthal et al also found that many of the physicians struggled with other aspects of patient care, such as adequately addressing the needs of nursing home or elderly patients, communicating with patients with cognitive disorders, or diagnosing depression. 15, 16 This was supported in our study, as 41.6% of respondents noted low confidence levels in conducting cognitive assessments of older adults, 58.4% noted low confidence in assessing the adequacy of patients' social supports and living arrangements, and only 20.8% felt highly confident in recognizing depression in their patients. A study by Drickamer et al showed that trainees (which included internal medicine residents and medical students) felt that time devoted to instruction in geriatrics was inadequate, felt uncomfortable recognizing and addressing the complex, multifactorial natures of illnesses in elderly patients, and reported feeling overwhelmed by the medical and psychosocial needs of older patients. 17 Addressing the unique and complex needs of the older population is oftentimes difficult, and this was displayed in our study where surveyed providers noted moderate to low confidence levels in addressing 12 out of 22 geriatric medicine domains.
Falls are a leading cause of morbidity and mortality in the elderly. 5, 7 Each year, 35 to 45% of elderly individuals sustain falls, 5 with approximately one-half occurring at home and one-third resulting in a fracture of the hip or thigh. 18 More than 40% of these patients require hospitalization, 5 and hospitalization of older adults often leads to a higher risk of subsequent functional decline. 19 Several studies have shown that poor vision is an important risk factor for falls. 5, 20 Elements such as contrast sensitivity, depth perception, stereopsis, and visual fields play critical roles in posture stabilization but can place elderly patients at risk for falls if altered secondary to ocular disease. [5] [6] [7] [21] [22] [23] Hong et al showed that recent development of visual impairment in older adults was associated with an increased likelihood of subsequent falls and fractures in the next 5 years. 18 In our study, 45.8% of respondents had moderate confidence levels in being able to assess and reduce the risk for falls in their older patients, but 41.7% reported low confidence levels and only 12.5% noted high confidence levels. Given the close association between visual impairment and fall risk, it is important for eye care providers to feel confident not only in identifying patients at high risk for falls, but also in offering visual rehabilitation options and facilitating referrals to practitioners in occupational therapy, physical therapy, or geriatrics who can implement additional services to mitigate fall risk. 24 Training in fall-risk assessments can improve providers' knowledge base in this area and early detection of fall risk and timely intervention can improve patient safety and outcomes. Vision loss impairs the ability of older adults to drive, and motor vehicle collisions increase appreciably in patients older than 70 years. 25 Interestingly, standard visual acuity shows a weak relationship with older driver safety but previous studies have shown that certain types of visual impairment, such as reduced contrast sensitivity particularly in patients with cataracts, slower visual processing speeds, and visual field losses, place older adults at higher risk for motor vehicle collisions. 25, 26 In 40 of the 50 states in the United States, there is a periodic vision screening for license renewal but variations in the frequency and level of testing do exist. 5, 26 In our study, 62.5% of study respondents noted moderate confidence levels in identifying and reducing the risks of driving accidents in older patients but only 12.5% noted high confidence levels. Eye care providers play a large role in determining whether elderly patients are safe to drive, whether it is through routine eye exams or periodic vision screening for license renewals, and there is room for improvement in being able to determine which older patients are at risk for driving accidents secondary to visual impairment.
Visual impairment can also precipitate comorbidities such as depression, delirium, and dementia in the elderly. [5] [6] [7] [8] Older patients with vision loss report poorer levels of functioning with their activities of daily living and often report symptoms of depression and anxiety. 27 Vision loss is also associated with an increased risk for Alzheimer disease, 28 and visual impairment can prolong hospitalization, increasing the risk for in-hospital dementia and delirium. 5, 6 Recognizing comorbid depression, delirium, and dementia is important when treating older patients, as health outcomes can be improved with early recognition of these conditions. In our study, nearly 50% of survey respondents noted high levels of confidence in recognizing delirium and dementia in older patients. However, only 20.8% noted high confidence levels in recognizing depression. The majority of our study respondents were not confident in their ability to assess the cognition and function of older patients. Conducting thorough and effective geriatric assessments can be difficult in older adults. However, eye care providers should be equipped with the ability to recognize relevant geriatric conditions and know when to seek assistance from primary care providers and consultants.
Many of the geriatric medicine domains for which the eye care providers in our study reported a lack of confidence can be addressed through collaborative care. A collaborative team can include a primary care provider, an eye care specialist, and practitioners in other areas such as physical therapy, occupational therapy, or nursing services. However, only 39.1% of our survey respondents reported high confidence levels in the collaborative care of older adults, and confidence levels were similar between residents and providers. In our study, 40.9% of respondents had never made a referral to a practitioner in another area, and only 31.8% of respondents had made referrals to physicians outside their specialty over the last 2 months. Working in conjunction with geriatricians and specialists in other fields can help eye care providers glean a better understanding of the effects of geriatric-specific issues such as polypharmacy, long-term care services, social supports, and geriatric rehabilitation. The skills related to working with other health care professionals, each using their areas of expertise to assess the physical and mental wellbeing of their older patients, consider the various social, environmental, and psychological factors that can exacerbate illness, and coordinate care across a variety of settings, can be targeted during residency training. This skill is invaluable to providing high-quality, geriatric-focused care. 3 Given the burgeoning older adult population, the growing shortage of generalists and geriatric specialists, and the rising medical and surgical needs of older patients, there is a clear need to integrate geriatrics education and research into ophthalmology subspecialty training, yet the paramount question that remains is to how to most effectively incorporate geriatric education and training in already existing educational models. 29 Education must be geared to not only residents-in-training but also practicing providers who need to expand their knowledge base and skills to be more confident in their ability to deliver better care to older adults. 3 The Accreditation Council for Graduate Medical Education (ACGME) has proposed six general core competencies that are necessary for independent clinical practice across various medical specialties, including ophthalmology. These competencies are patient care, medical knowledge, professionalism, communication and interpersonal skills, practice-based learning, and system-based practice, and their aim is to provide meaningful and continuous educational outcome assessments to improve the quality of graduate medical training. 30, 31 The ICO has also created a curriculum which provides educational concepts outlined in three levels of supervised ophthalmic training: basic, standard, and advanced. This curriculum aims to provide benchmarks in clinical training that can be used to assess performance and monitor progression. 30, 32 When creating the survey for this study, we referred to and incorporated the competencies listed under the basic, standard, and advanced levels in the low-vision rehabilitation section of the ICO curriculum, due to the high burden of visual impairment and low vision among individuals older than 65 years. 33 Sets of geriatric competencies have been published by the American Geriatrics Society for many fields ,including internal medicine, family medicine, emergency medicine, psychiatry, surgery, nursing, and pharmacy in efforts to enhance understanding of geriatric care across specialties and optimize patient care. 34 Given the emphasis on competencybased education for resident training, we believe that to incorporate geriatric education into the existing ACGME curricula in the United States, educators will need to design new teaching tools that can be directly implemented into each of the six core competencies. Creation of new educational programs will reinforce specific learning objectives and curricula in the elements of geriatric care that are important for eye care providers and will permit standardization of training experiences. 4 Through continuous ACGME-based assessments, areas in need of improvement can be constantly identified and addressed. Developing research agendas in geriatric care to increase expertise, as done by Friedman and Lee, and encouraging gerontological research among training physicians can also be pursued to promote geriatric ophthalmology. [4] [5] [6] [7] Ultimately, future studies can be conducted to evaluate the effectiveness of education and training in improving the confidence of eye care providers in employing geriatric medicine principles when caring for older adults.
Several geriatric training initiatives have been reported in the literature and have been shown to be successful in changing the course of geriatrics education for trainees with varying levels of experience. Reuben et al conducted an analysis on geriatric training programs implemented at 10 institutions and found that the newly created educational materials, rotations, coursework, and faculty development programs had resulted in the training of more than 1,000 medical students, 500 residents, 100 faculty, and 700 nonfaculty community physicians and had provided geriatrics/gerontology training across 22 non-primary care disciplines, including ophthalmology. 35 Christmas et al described the creation of a "Geriatrics Mini-Fellowship," a 3-day interactive course that reviewed medical topics relevant to older adults. Self-rated knowledge about geriatric syndromes, self-rated efficacy to teach geriatrics, and reported value for learning about geriatrics all improved after this course among participants, which included 42 nongeriatrician clinician-educator faculty. 36 The Geriatrics Education for Specialty Residents program has also helped pilot methods to incorporate geriatrics within residency programs, including ophthalmology residencies, develop new curricular content, and develop faculty leaders in geriatrics. Initiatives have included development of new web-based and point-of-care educational tools on geriatric-specific issues as well as organization of interactive teaching activities (bedside rounds, home visits) lecture series, grand rounds, journal clubs, and multidisciplinary conferences between specialists and geriatricians. 29 These programs have certainly made strides in improving geriatric education but have also been met with challenges, including limited available time to add geriatric content to existing curricula and time constraints of faculty members to teach trainees and pursue research in geriatric education. Over time, educational programs of varying structures can be integrated into academic ophthalmology curricula to engage physicians in continued training in the care of older adults and increase the number of health care professionals who employ principles of geriatric medicine when caring for older adults. 29, 30, 34, 35 Our study provides valuable insights on extent of training and perceived competency in geriatric care in ophthalmology. It sheds light on differing confidence levels among providers in caring for older adults. However, this study also has several limitations that reduce the generalizability of results. First, our study was limited to one academic center and had a small sample size. The total number of respondents per question also varied and questions not answered on respondents' surveys were not included in the final data analysis, further decreasing the sample size. Second, the results were based on self-report, rather than objective measurements of practice patterns, and it is possible that self-perceived confidence levels have little correlation with actual competency in many of these domains. In future studies, distribution of surveys to multiple institutions can augment the sample size and enable researchers to obtain more data and analyze trends across institutions. Objective measures of clinical practice patterns in ophthalmology can be added to the survey to generate further recommendations for improvement in geriatric education and training in ophthalmology.
Friedman et al conducted a survey-based study to determine differences in confidence levels, knowledge, and selfreported practice behaviors between geriatricians and hospitalists in caring for hospitalized older adults. Areas of significant difference were identified, and they proposed platforms for potential faculty development programs that could address gaps in knowledge, improve older patient care, and ultimately "geriatricize hospitalists." 14 The concept of "geriatricizing" can certainly be extended to the ophthalmology community, given the need for increased sensitivity and awareness to issues affecting aging patients with visual impairment. Through this study, we have identified several areas of geriatric medicine associated with lower confidence levels that can serve as a framework to guide future educational programming and infrastructure targeted toward "geriatricizing" ophthalmologists and improving the quality of subspecialty ophthalmologic care provided to the rapidly growing older adult population.
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